We study hyper BCC-algebras which are a common generalization of BCC-algebras and hyper BCK-algebras. In particular, we investigate different types of hyper BCC-ideals and describe the relationship among them. Next, we calculate all nonisomorphic 22 hyper BCC-algebras of order 3 of which only three are not hyper BCK-algebras.
(I) ((x * y) * (z * y)) * (x * z) = 0, (II) x * 0 = x, (III) x * x = 0, (IV) 0 * x = 0, (V) x * y = 0 and y * x = 0 imply x = y. Definition 2.2. By a hyper BCK-algebra, it is meant a nonempty set H endowed with a hyperoperation "•" and a constant "0" satisfying the following axioms: (HK 4 ) x y and y x imply x = y for all x, y,z ∈ H, where x y is defined by 0 ∈ x • y and for every A,B ⊆ H, A B is defined by for all a ∈ A, there exists b ∈ B such that a b. In such case, " " is called the hyperorder in H. Proposition 2.3 (see [8] ). In any hyper BCK-algebra H, for all x, y,z ∈ H, the following hold:
Definition 2.4. Let I be a nonempty subset of a hyper BCK-algebra H and 0 ∈ I. Then I is said to be a weak hyper BCK-ideal of H if x • y ⊆ I and y ∈ I imply x ∈ I for all x, y ∈ H, hyper BCK-ideal of H if x • y I and y ∈ I imply x ∈ I for all x, y ∈ H, strong hyper BCK-ideal of H if (x • y) ∩ I = ∅ and y ∈ I imply x ∈ I for all x, y ∈ H, hyper subalgebra of H if x • y ⊆ I for all x, y ∈ I. (ii) Let H = {0, 1,2,3,...} and hyper operation "•" on H is defined as follows:
Hyper BCC-algebras
for all x, y ∈ H. Then (H,•) is a hyper BCC-algebra. 
Proof. Of course, every hyper BCK-algebra satisfies this identity. Conversely, in a hyper BCC-algebra satisfying this identity, for all x, y ∈ H, we have
Proposition 3.5(iv) completes the proof.
Theorem 3.7. Let H be a hyper BCC-algebra. Then the set
is a BCC-algebra. 
Proof. Let H be a hyper BCC-algebra and S(H)
Then a • b {0} and b • a {0} and so a b and b a. Hence by (HC 4 ), a = b which is a contradiction. Therefore, for all y,z ∈ S(H), y • z is a singleton set and so S(H) is a BCC-algebra.
Theorem 3.8. Let H be a hyper BCC-algebra such that for all x, y ∈ H,
Then, H is a BCK-algebra.
Proof. By hypothesis and (HC 3 ),
for all x ∈ H. Hence by Theorem 3.7, H is a BCC-algebra. Now, since by hypothesis,
Generalizing the construction used in [4, 6] , we can prove the following. 
Proof. The proof of (HC 2 ), (HC 3 ), and (HC 4 ) is clear. So, we verify only the axiom (HC 1 ). Let x, y,z ∈ H. We consider two cases for x.
Case 2 ((x = a)). Then, as in the previous case,
Hence H satisfies the axiom of (HC 1 ). Therefore, (H,•) is a hyper BCC-algebra.
Corollary 3.10. For any n ≥ 3, there exists at least one proper hyper BCC-algebra of order n.
Proof. The proof follows from Theorem 3.9 and Example 3.2(iii). Proof. Since α is a transfinite cardinal number, then there exists an infinite set A such that Card(A) = α. Now, let C = {x 0 ,x 1 ,x 2 ,x 3 ,...} be an infinite countable subset of A. Let hyperoperation " " on C be defined as follows:
for all x i , y j ∈ C. Similar to Example 3.2(ii), we can see that (C, ,x 0 ) is a hyper BCCalgebra. If Card(A) = Card(C), the proof is complete. Now, let Card(C) < Card(A). Let
Since (C, ,x 0 ) ∈ Ω, then Ω = ∅. Now, we define the relation "⊆" on Ω as follows:
y ∈ H txy and so we can define hyperoperation "•" on H by x • y = x • txy y. It is easy to prove that (H ,•,x 0 ) is a hyper BCC-algebra and so H ∈ Ω. Hence by Zoren's lemma, Ω has a maximal element. Let (H,• ) be a maximal element of Ω. If H = A, the proof is complete. Let H = A. Hence, there exists an element a ∈ A such that a ∈ H. Now, hyperoperation "•" on H ∪ {a} is defined as follows: 
Hyper BCC-ideals
Definition 4.1. A subset I of a hyper BCC-algebra H such that 0 ∈ I is called the following: (v) The proof of (iv) is analogous. Table 4 .3 (ii) The proof is similar to the proof of (i). 
Classification of hyper BCC-algebras of order 3
Based on the results of the previous section, we are to able to calculate of all nonisomorphic hyper BCC-algebras of order 3. For simplicity, let in this section H be a hyper BCC-algebra and let H = {0, a,b}. We will say that this hyper BCC-algebra is linear if all its elements are comparable, that is, if 0 a b or 0 b a. Any other hyper BCC-algebra H will be called nonlinear. 
Proof. In a nonlinear hyper BCC-algebra H, we have the following:
( 
Therefore, by (1), (2), and (3), we conclude that there are four nonlinear hyper BCCalgebras containing three elements. Proof. Suppose that there is a linear hyper BCC-algebra H of order 3 that has two proper hyper BCK-ideals. Then I 1 = {0, a} and I 2 = {0, b} must be proper hyper BCK-ideals. Let 
The other 12 cases are presented in Tables 5.9 Table 5 .10 Table 5 .11 Table 5 .12 Table 5 .13 Table 5 .14 Table 5 .15 Table 5 .17 Table 5 .18 (
This means that in these six cases, obtained hyperstructures are not hyper BCCalgebras.
So, in these cases, we do not obtain a hyper BCC-algebra too. In the remaining four cases, we obtain hyperstructures in Tables 5.21 
Therefore, in the above six cases, we do not obtain a hyper BCC-algebra.
If a • b = {0, a} and b • b is one of the sets {0, b} or {0, a,b}, then Table 5 .26 Table 5 .27 Table 5 .28
Hence, in the above seven cases, we do not obtain a hyper BCC-algebra too. In the remaining three cases, we obtain the following hyperstructures in Tables 5.25, 5 .26, and 5.27.
It is not difficult to check that these hyperstructures are hyper BCC-algebras which are not proper hyper BCC-algebras. Obviously, these hyper BCC-algebras are not isomorphic.
Summarizing our calculations, we obtain the following corollaries. 
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